rate of sedimentation in space and time during the Neogene in this basin are difficult to explain by pure extension and thermal subsidence. We propose that these observations, and the shape of the whole North China basin (that of a "lazy Z"), are a consequence of pulling-apart associated with fight-lateral movement on the NNE trending strike-slip fault systems and that the basin as a whole has formed and evolved as a composite pull-apart basin due to fight-lateral slip on numerous fight-stepping faults since the Eocene.
INTRODUCTION
The North China basin is a large (~2x105 km 2) intracratonic sedimentary basin (Figure 1 ) producing oil and gas [e.g., Li, 1981] . The basement of the basin has a long geologic history, but the most recent phase of major tectonic activity started in the Eocene [Lee, 1986; Li, 1982] . The post-Eocene history of subsidence in the basin has been qualitatively explained by a two-stage evolutionary model that has been commonly applied to intracontinental basins [McKenzie, 1978] : A basin is formed by a brief initial period of fault controlled rifting, followed by long-term gradual thermal subsidence. According to this model, the thermal subsidence stage in the North China basin began in the Neogene and is continuing today lye et al., 1985] . A recent analysis by Hellinger et al. [1985] , however, demonstrates that the history of subsidence in this basin cannot be modeled by either a one-layer model of crustal extension, or a two-layer model of continental stretching [Hellinger and Sclater, 1983] . Therefore altemative tectonic models must be examined.
Unlike many other oil-producing basins, the North China basin has an extremely high level of seismic activity. Nine earthquakes with magnitudes (M) greater than or equal to 7 have occurred within the basin since 1600 A.D. (Figure 1 ). Many of these large shocks were accompanied by foreshockaftershock activity, containing events as large as M > 6 [1984] ) is also plotted. The "beach ball" symbols show lower hemisphere, equal area projections of the centroidal nodal plane solutions of earthquakes (Table 1) In this study we present results of an analysis of teleseismic body waves for the Bohai Gulf event of 1969, and we review faulting associated with the Tangshan earthquake sequence of 1976, as well as that of two other major events which occurred in this basin since 1966. We further synthesize the results from seismic observations recorded at both teleseismic and local distances, field and macroseismic observations, and geodetic data. Our results show that right-lateral slip on faults trending approximately NNE is the dominant mode of deformation during the largest earthquake sequences. Consequently, the same pattern is observed in the regional strain due to seismicity. We also discuss other observations in the North China basin which cannot be explained easily by pure crustal-stretching models of basin formation, and we develop an alternative interpretation that th6 basin as a whole can be viewed as a large composite pull-apart system. DEFORMATION 
ASSOCIATED WITH MAJOR EARTHQUAKE SEQUENCES

Tangsban Earthquake Sequence
On a scale of 10-100 km, earthquake faulting and its relationship to local subsidence of the North China basin is Although the exact cause of the thrust faulting event is not known, its occurrence is generally consistent with this regional compression. In contrast, simple crustal thinning models cannot easily account for the occurrence of thrust faulting.
Other Major Earthquakes
On a basin-wide scale the northeast (NE) to NNE trending fractures seem to be the dominant structural trend throughout the basin (Figure 1) . In addition to the Tangshan sequence, fight-lateral strike-slip motion on NE to NNE trending planes was associated with two other large earthquake sequences.
Bohai were not analyzed by Cipar [1979] , are complex. Experimenting with different combinations of the data in This sequence contributed about 50% of the total slip in expression (5). Nearly the same pattern of horizontal deformation is observed for this sequence as that of (5) Due to the lack of data, we do not have a detailed map of fault geometry and sedimen• sections to document exactly where the individual pull-apart or push-up structures have developed in the past. We can only speculate that episodes of uplift which apparently occurred during the Neogene in the part of the basin where data are available to Hellinger et al. [1985] could be a result of local transpression. However, if the basin as a whole was uplifted in the same time, such episode would remain unexplained by any of the tectonic models put forward so far, including the one proposed here. Ye et al. [1985] summarized the pattern of rifting and the distribution of horsts and grabens in the North China basin based on the data published by Li [1981] . At least one clear basin structure which in map view has a similar geometry to that of the present basin can be identified in the Oligocene. That structure is highlighted in Figure 7 . This feature is almost entirely a structural low with only a few scattered horsts in it. Even in the Eocene when the basin just began to form, a somewhat smaller structure apparently existed. Again, its geometry is very similar to the present shape of the basin 
